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INTRODUCTION:
- Principles of bioeconomy and circular economy
- Raising environmental awareness
Application of waste materials in polymer industry is challenging, but it can lead to:
- Lower energy consumption
- Reduced waste generation
- Changes in environmental impact
The search for sustainable technologies that utilize waste materials is very
important!
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INTRODUCTION:
- Coffee is present in every culture around the world
- Coffee beans’ annual production in the 2019/2020 crop year exceeded 10

million metric tons
- Waste from beverage consumption is almost equal to the mass obtained from
coffee beans
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INTRODUCTION:
- Spent coffee grounds (SCG) is the final product after brewing

- Cheap raw material that can be used as a filler in composite materials
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INTRODUCTION:
-

Global production of unsaturated polyester resins (UPRs) is around 12 million
metric tons a year

-

Wide range of properties

Use of UPRs:
-

Pure resin (decorative products)

-

Reinforced with suitable fillers (polymer concrete, binding agent for coatings)
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INTRODUCTION:
UPRs consist of two main components:
- Unsaturated polyesters

- Reactive diluents
Main components mostly obtained from petroleum
Replacement of petroleum based raw materials with biobased raw materials and
transitioning to cleaner technologies!
In this paper a biobased UPR was synthesized as a matrix, with SCG as a
biobased filler for a fully biobased composite material
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OBTAINING THE MATERIALS:
UPRs are obtained by polycondensation reaction between itaconic acid, succinic acid
and propylene glycol
Obtained prepolymer was diluted with dimethyl itaconate which was used as a reactive
diluent (30% w/w with the respect to the prepolymer)
SCG was sifted through 200 m sieves and dried in an air oven at 80°C for 5 hours
Curing process was performed at 60°C for 24 hours, additionally, all the samples were
kept at 120°C for 2 hours to harden
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RESULTS AND DISCUSSION:
SCG composition can vary depending upon the roasting and processing techniques
Due to the heterogeneous nature of SCG, FTIR spectroscopy was used to determine its chemical structure
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RESULTS AND DISCUSSION:
Gel content analysis was used to assess the degree of crosslinking

Mechanical properties of obtained composite materials were
examined by uniaxial tensile test

Samples

Gel content, %

c-UPR

98.58

c-UPR/10SCG

96.45

c-UPR/20SCG

92.08

c-UPR/30SCG

91.46
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RESULTS AND DISCUSSION:
Viscosity measurements showed viscosity as a function of shear rate
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CONCLUSION:
- Potential use of SCG as a filler to produce a fully biobased composite material
- FTIR spectroscopy did not reveal any significant interaction between SCG and UPR

- The results of gel content analysis indicated that SCG acts as an inhibitor and lowers the degree of crosslinking
- Obtained samples showed poor mechanical properties except the sample with 10 wt.% of SCG
- Viscosity measurements further favors the sample with 10 wt.% of SCG
- Sample with 10 wt.% of SCG could be commercially used
To increase the compatibility between two main system components it is necessary to functionalize the surface of SCG
This could be the way to prevent the inhibition and therefore improve the interactions between SCG and UPR
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